Tyrosine phosphorylation enhances the SH2 domain-binding activity of Bcr and inhibits Bcr interaction with 14-3-3 proteins.
The cellular Bcr protein consists of an N-terminal serine/threonine kinase domain, a central guanine nucleotide exchange factor homology region and a C-terminal GTPase-activating protein domain. Previous work in our laboratory established that Bcr is a major transformation-related substrate for the v-Fps tyrosine kinase, and tyrosine phosphorylation of Bcr induces Bcr-Grb-2/SOS association in vivo through the Src homology 2 (SH2) domain of Grb-2. In the present study, we mapped the region of Bcr tyrosine phosphorylation by c-Fes, the human homologue of v-Fps, to Bcr N-terminal amino acids 162-413 by using a baculovirus/Sf-9 cell co-expression system. Tyrosine phosphorylation of Bcr by Fes greatly enhanced the binding of Bcr to the SH2 domains of multiple signalling molecules in vitro, including Grb-2, Ras GTPase activating protein, phospholipase C-gamma, the 85,000 M(r) subunit of phosphatidylinositol 3'-kinase, and the Abl tyrosine kinase. In contrast with SH2 binding, tyrosine phosphorylation of Bcr reduced its ability to associate with the 14-3-3 protein Bap-1 (Bcr-associated protein-1), a Bcr substrate and member of a family of phosphoserine-binding adaptor proteins. These experiments provide in vitro evidence that tyrosine phosphorylation may modulate the interaction of Bcr with multiple growth-regulatory signalling pathways.